14 APR ZQ05 




I Office I 



PRIORITY 
DOCUMENT 

SUBMirrED ORTRANSMTITH)^ 
COMPLIANCE Wrra RULE 17.1(a) OR (b) 




# 



T/GB 2003 / 
06 OC 




20( 



INVESTOR IN PEOPLE 



The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NPIO 8QQ 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certiify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 witii the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited con^any" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be r^laced by p.l.c, 
pic, P.L.C. or PLC. 

Re-registration under the Companies Act does not constitute a new legal enti^ but merely 
subjects the company to certain additional company law rules. 

jest Available Copy 

Signed iJ2.>^C-4oaL...V\^ 

Dated 30 September 2003 




An Executive Agfflicy of the Department of Thide and Industry 



14/10 '02 16:28 FAX 01293 



37 



m 



AX FILING 



@002 



f^ateats Form 1/77 

7&tcziisAttl977 



Office f 




Request for grant of a patent 

-a«#ft?n<7h» ail rite tetAflrflappj^T ««»fs<^5?f;' 

iCg^kMa/y ^«^^?ffJh«n iteflatert CStfIrt 



yonrRetoeDCB 




Bftf^nt Agpliiakt?on number 

(77ur P^ztertf ymfiUinfbis part) 



3.. "RtTl pame , addiesS ftrtd OOgtCOdo of lh& Of Sach 
applicant ^der^ aQxurmmes^ 



0223767.5 



Tbe BOG GrOoip pic 

Wlndlesham 
Surrey 
GLI20 6HJ 



Tbe Patent OIBce 
Cardxfif Bj?^ 

KPL08QQ 



114 ODT 2002 



•Paharis ADPNninbet ^yauknaml^ 



If fli£appiiDamlsacoipoiai*lK>diy, give the 
coufitry/sratB of ics iiDOorponttion 



UK 



TlUfi of chB inveznlon 



5, KfaoiB of your agent ^jv«(tovffOi»; 

"Address for service" In tbe Umt^kl EJAStfom 
CO which all conespCradftflC* slwpuld be sEiit 



Patents ADP Number ^youharwii) 



Fty HeaJt & Sp^CC UUP 

. The Gabica 
Ma559tts Road 
Hodey , Siteey RH6 7DQ 

05830273001 



if you ares declAring priority from one or moiB 
earlier palCTt aj^licailons. give tJie country 
and the dale of filing of the or each, of Ib&se 

eaxiier uppliqations and ^youhunv it) the or 

farh applicaiioii tmcobcf » 



Coomzy 



Monty arK>l^««^''» 



Dac&offiinig 



If lius application is iBviJ3tti or oftfaerwise 
derived ftom aa earlier UK appHcaiim, 
gxv^ the number and tbft &liflg datfi 

the rarlier flrt^plicarion- 



Kvmber of eaOSjoi appilicatiCBi 



Bate of filing 



8. Is a staiement of invcoinrship ^nd of right 
to grant of a patent required in si;qppon of 
tills requests (4mvfer *Yes* If; 

eppSots^, or 



Yes 



14/10 '02 16:29 r\J n^T1^'^ULn'\^7 FRY^aSAt^ 'SPEyCB ^^FAX FILING 3003 




I ' PflttsirfBForEtt 1/77 

fbllcrwiog iisns yoa are filing "adli^ liiia fij^ 
Do ixH couUF cofpiss <}f Ui& same docu0k9nt. 




CofndmiafijOn ctoesis of ihis form 


0 


• 




n 

o 






« 




. Al^ract 


1 

2 




Jj yOD <ir9 ZlUZXg Bsfj OL BIS XOUvw^ii^f 

state borw id&fiy agaiifft eacik Qsm. 




1 


Moiii^ documeoitB 


0 




TS-gmftlatinns of pridriw dOCItmBiaa 


0 




St8l6EZL»tt of invtsUOfshlp SJid rig^ 
lo grazHi of a p6{^ ^aisaas Form 7/77} 


0 


/ 


Vtjsqpsat &r ptettndaaxy 6xA2Uifl&fl0R 
sna «eazch (Paiismf>rm9/77) . 


1 


Bcqoest for tobsiatUJV& exsmiznacion 
patents farm JD/77) 


0 




Alky odier docuxxsents 


0 





I/x^e request tte grooc of a patent oa the? basiS Of tb^ ^i^ics^on. 
Sigoainre v 

" uo<^m^ 



12. Nrae OKI daytime KlspliDnexruinbH of Victoria! IVhflWsefld- 01253 776880 

pgrspg to COOiact ja liiB Uniasd. Kizn&ctogi 



Wacaaog • • 

After an appUcatimJbr a patent h^bemfih^ 

comnrnlCiHim qf tfetf invffndon should be prokibised or restrict^ z«&r Sccdcn 22 oftht Patems Aa I97Z You wtU be v^m^ 
(fir XT necessary to prohibit or rBstridiyOttr Im^^ in this way. Furthermim, if you Uve in the United pngdom. Section 2S qf 

Cmce unless an t^ia^m to be^nfi^ at least 6 WBcfe befirdumd in 6i& United Elh^mfor a patesafor die sams mvermon 
aadddierna ifirscUon jminMsins puMicaaon or omtmrnicadon to te&i given, or eay such dTuvction has bem revokstL 

ffyat rieedhelp tofiU in tkbjvrm otyou few any gusido^^ please amtaxtlhePatmt OffUx Oa 0645 50(^0^- 

b) Vi/^e your answers in cqpiM letters ums bh^tFtkoryoa/ita^^ type them. 

c) ffffiBTS is m enough spwefor aU me relevam ikadls on any part iff this form, plaase contUtaA on as^ f^ sheet rf 
paper and-wriie ""see canttnsatim sheet" In the relevant pan(s). Any cantbttutUon sheet shoxtld be attadied to W 
f^rtti, 

4J If you hsvs answer&l 'Yes' Pat&its Form 7/77 WlU need to be filed, 
e} Once yon have fitLsd in ike farm you nuisr remember to sign and it. 
JJ Far details i^Uiefee tsnd wt^j? to pOiy please contact the FaUni Qffio?. 

Pateints Foim 1/77 



14/10 '02 16:29 PAX 01233 



FBLY HEA.TH SVWCE jgKAX FILING Q 005 



C- 



9 



10 



15 



^ FEY HEiTH SPB^CB 



PUMP CLEANING 

This invention relates to the field of vacuum pumps. In particular, 
tout not strictly limited to vacuum pumps with a screw type configuration. 

Screw pumps usually comprise two spaced parallel shafts each 
carrYing externally threaded rotOr^, the shafts being mounted In a pump 
housing such that the threads of the rotors Intermesh. Close tolerances 
between the rotor threads at the points of intenmeshing and with, the 
internal surface of the pump body, which typically acts as a stator, causes 
volumes of gas being pumped between an Inlet and an outlet to be 
.trapped between the threads of the rotors and the internal surface and 
thereby urged through the pump as the rotors rotate. 

Screw pumps are widely regarded as a reliable means for 
generating vacuum conditions in a multitude of processes. Consequently, 
they are being applied to an Increasing number of industrial processes. 
Such applications may involve materials that have -waxy" or "fetty" 
properties e.g. tallow based plasticisers. In operation of the pump, these 
products form deposits on the surfaces of the pump. On shutdown of the 
pump these suri'aces cool, the deposits also cool and solidify within the 
20 pump. Where such deposits are located irr dearance regions bel^een 
components, they can cause the pump to seize up such that restart: Is 
Inhibited or even prevented. In order to release the rotors In prior art: 
pumps, a facility Is provided whereby a bar can be insertied into sockets 
attached to the primar/ shaft of the rotor though an access panel- This 
bar is used as a lever to try to rotate the shaft and release the mechanism 
such that the machine cari be restart:ed. This Severing system allows more 
rotational force to be applied to the internal components than could be 
exert:ed by the motor. Such fbrce will be transmitted to tha rotor vanes 
and the associated stresses may prove to be detrimental to the structure 
of the rotor. If this system fails to release the mechanism It Is then 
necessary to disassemble the apparatus such that a liquid solvent can be 
poured into the pump casing to dissolve the residue to a level where the 
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shaft can be rotated manually. This disassembly not only causes the 
■pump to be off line for a certain length of time, but it then must be re- 
obmmissloned and re-tested to ensure the reliability of the connections to 
the surrounding apparatus. 

5 Dunrig operatSon, the waste produc±s from the evacuated chamber 

pass from the inlet of. the pump towards the outlet. Depending on what 
these waste products are, sonie materials can salidlfy as the pressure 
[ncreases and others will react with the increase In temperature and form 
new particulate matter. In either case deposits fonn and collect on the 
10 surfaces of the pump In normal operation. This build up of residue 
increases the friction forces that need to be overcome by the pump, as a 
consequence the motor must apply an increased level of torque' which, In 
. turn, reduces the speed of rotation which can be achieved. It fallows that 
an Increase in the level of residue Is detrimental to the efffdency of the 

15 apparatus. 

It Is an aim of i±ie present Inventton to overcome the 
afbrtmentloned problems associated with pump technology. 

Accxirtlfng to the present Invention there is. provided a pump 
.comprfslng at feast ona rotor, a stafcor and a housing enclosing the rotor^ 
20 the housing comprising at least one port, the at least one port Extending 
. through the housing to enable defivery of a fluid onto a surface of the at 
least one rotor* 



The housing may comprise an Inner layer and an outer layer 
between which a cavity may be formed^ In operation of the pump a liquid 
25 may be passed through this cavity. The Inner layer of the housing may 
act as the stator of the pump. 

The port(s) may be located downstream of the Inlet portion of the 
rotor such that any fluid Injected through the ports does not Impinge on 
the primary flow within the pump which may be detrimental to the 
30 performance of the pump. Where many ports are provided, these may be 
located In an array substantially In alignment with the centreline of the 
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pump. The port may include a nozzle through which, in use, fluid is 
sprayed, this nozzle may be Integrally formed within the port. 

A supply of fluid may be provided together with a means for 
conveying the fluid to the ports fbr dellverY to the rotor. The fluid may be. 
5 a liquid or a vapour. The fluid may be a solvent for dissolving residue 
collected on the rotor when the pump is In use or It may be steam 

The pump may be a screw pump comprising two threaded rotors In 
which case the portCs) may be located after the first two complete turns of 
ttiread of the rotors from ttie Inlet end of the rotor. Alternatively the 
10 pump may be a claw pump or a roots pump. 

According to the present im/entlon there Is ftirtiier provided a 
method for managing deposits within a pump mechanism, the method 
comprising the step of delivering fluid Into the pump, the fluid suitable fbr • 
dissolving, diluting or othenwise disengaging deposits which have 
15 accumulated on the internal working surfaces of the pump. 

The delivery of fluid may occur at predetermined Intervals during 
operation of the pump. Furthermore a monitoring step may be performed 
wherein the perfbrmance of the pump Is monitored by measuring at least 
one of the group of rotor speed, power consumption, volumetric gas flow 

20 rate. These measured parameters may be used to determine the extent 
of accumulation of deposits on the internal woridng surfaces of the pump- 
A fluid flow rate may then be calculated, this rate being *at of the 
delhrered fluid that would be sufRcient to compensate fbr the quantity of 
- accumulated deposits as determined above. Subsequently, the flow rate 

2S of fluid being delivered to the rotor may be adjusted to reflect the new 
calculated value. 

According to the present invention there is further provided a 
method for managing deposits within a pump mechanism by Introducing 
fluid suitable for dissolving/ diluting or otherwise disengaging deposits 
30 which have accumulated on the internal working surfaces of the pump, 
the method comprising the steps of: 
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(a) monitoring the performance of the pump by recording at least 
. one of the groupof rotor speed, power consumption, volumetric gas 

flow rate; • 

(b) calculating the rate of accumulation of deposits on the internal 
working surfaces of the purhp, using at least one parameter from 
step (a); 

(c) calculating a fluid flow rate required to compensate for the 
accumulation of deposits as calculated in step (b); and 

(d) effecting an adjustment of the flow rate of fluid being delivered 
to the rotorto reflect the calculated value from step (c)- 

The pump may be inoperative as the fluid Is dellvared, for example 
where seizure has occurred or where cleaning needs to take place. In this 
case- the method rnay further Involve applying, torque to the rotors of the 
pump In order to overcome any remaining impeding force potentially 

15 caused by deposits located on the Internal working components of the 
pump. Under certain conditions, for example where the material being 
transported is particularly viscous or waxy and this viscosity may reduce 
with an increase In temperature, the method may tUrther Involve the 
introduction of thermal fluid Into a cavity provided within the housing of 

20 the pump, v,rhere this cavity endreles the rotor components. This thermal 
fluid may be heated in order to raise the temperature of the fluid and the 
deposits sufficiently to release the deposits prior to applying the torque as 
discussed above. 

' ' " fhV'c^ntroner of the' dry' ' pump "apparatus " may comprise a" 
' 25 microprocessor which may be embodied In a computer, which m turn is 
optionally programmed by computer software which, when installed on 
the computer, causes it to perform the method steps (a) to (d) mentioned 
above. The carrier medium of this program may be selected from but Is 
not strictly limited to a floppy disk, a CD, a mini-disc or digital tape. 

An example of the present invention will now be described with 
reference to the accompanying drawings in which: 
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Figure 1 Illustrates a schematic of a screw pump of the present 
Invention; 

Rgure Z Illustrates a schematic of a double-ended screw pump of 
the present Invention; 

Figure 3 Is an end sectional view of the pump of Figures 1 and 2; 

and 

Rgure 4 Is a detailed view of a section of a water jacket that 
illustrates the Implementation of an Injection port 

Whilst the example pumps illustrated In Figures 1 and 2 are screw 
pumps It Is envisaged that this Invention can be applied to any type of 
vacuum* pump. In particular daw pumps. In the example of Rgure 1^ two 
rotors 1 are provided within an outer housing 5 that serves as the stator 
of the. pump.. The two contra-rqtating, Intermeshing rotors 1 are 
positioned such that their central axes He parallel to one another. The 
rotors are mounted through bearings 10 and driven by a motor 11. 
Injection ports 2 are provided along the 4ength of the rotor. In the 
examples of Figures 1 and 2 (shown as soird lines in Rgure 3) these ports 
2 are located laterally within the pump on the opposite side of the rotors 
from the Intermeshing region of the rotors. However/ the ports may be 
positioned at any radial location around the stator 5. Some of these 
locations are Illustrated In Figure 3. 

The ports 2, which may contain nozzles to allow the fluid to be 
spnayed,^ are preferably distributed along the length of the stator 
component 5 'such that the solvent or steam can be easily applied over 
the entire mtor. Altematlvely, this distribution of ports allows the fluid to 
be readily concentrated In any particular problem area that . may arise. 
This Is especially Important when solvent is injected during operation^ in 
order to limit the Impact on pump performance. If, for example, a single 
port was to be used at the Inlet 3 of the pump, this may have a 
detrimental effect on the capacity of by-products that could be 
transported away from the evacuated chamber (not shown) by the pump. 
By bringing solvent into contact with the rotor l after the first few turns of 



5 



14/10 '02 16;?1 HTT 01 "HJ^TamT Rgv wtcatit SPENCE FAX FILIKG 



f- • . ■ • . • ■ 

the tiiread, the likelihood of backward contamlnatlQn of the solvent Into 
the chamber* will be reduced. 

Furtliermore, where solvent Is mtroduced in the Inlet region of the 
pump/ the pressure is such at the inlet that there Is an Increased risk that 
5 the solvent will flash. In processes where It is necessary for the solvent to 
.remain fn liquid phase the solvent must be mtroduced closer towards the 
e>chaust region of the pump where the pressures will have risen. As 
solvent Is Introduced through a number of ports 2 along the length of the 
stetar, the overall effect Is to gradually increase the quantity solvent 

10 present, as the likelihood of residue build up on the rotor 1 Increases 
towards the exhaust stages. An additional benefit may be seen In some 
configurations where addition of liquid into the final turns of thread" of the 
rotor will act to seal the clearances between the rotor and the stator In 
this region of the pump. Thus leakage of gas will be substanCally reduced 

15 and performance of the pump will be improved. 

In some processes, It Is not appropriate to introduce solvent during 
operation as the waste products from the evacuated chamber are 
collected at the outlet of the pump for a particular purpose and this 
material ought not to be contaminated. Other applications may not result 

20 in levels of residue that warrant constant Injection of solvent during 
operation. - In these cases, and where an unplanned shut down of the 
pump occurs such that standard practices, such as purging^ are not 
followed, the residue from the process cools down as the apparatus drops 
in temperature- In these circumstances a seizure of the mechanism may 

2S occur as deposits build up and become more vFscous or solidify. In a 
system according to the present Invention, the injection ports 2 can be 
used to Introduce a solvent Into the stator cavity 6 in a distributed manner 
without needing to go to the expense or Inconvenience of disassembling 
the apparatus. Once the solvent has acted upon the deposits to either 

30 soften or dissolve them, the shaft may then be rotated either by using the 
motor or manually to release the components without applying excessive, 
potentially damaging^ force to the rotor 
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Delivery of fluid may be petformed through simple ports Hquid Is 
drtp-fed through a hole In the housing or nozzles may be provided through 
which the fluid may be sprayed. Control systems may be Introduced such 
that the solvent delivery can be performed In reaction to the changing 
5 conditions being experienced within the confines of the pump apparatus. 

Where i±ie process material is waxy or fatty, compatible solvents 
will need to .be Introduced to perform the dilution/cleaning function. Such 
solvents may be provided In liquid or vapour form. Any compatible^ 
.effective cleaning medium may be used such as Xylene in the case of 
10 hydrocarbon based/soluble products or water in the case of aqueous 
based / soluble, alternatively, detergents may be used. 

The housing 5 as illustnated In Rgure 3 Is provided as a two-layer 
skin construction, an inner layer 6 and an outer layer 9. It Is the Inner 
layer 6 that acts as the stator of the pump. A cavity 7 fs provided 

1S between the layers 6, 9 of the housing S such that a cooling fluid, such as 
water, can be circulated around the stator tn order to conduct heat away 
from the working section of the pump. This cavity 7 is provided over the 
entire length of the rotor i.e. over the Inlet region 3 as well as the exhaust 
region 4. Under circumstances where the pump has become. seized due to 

2Q cooling of the rotor which, fn tum^ solidifies residues on the surfaces 
between the rotor and the stator^ the ^cooling liquid' In the cavity 7 of the 
housing 5 may be heated to raise the temperature of the rotor 1. This 
can enhance the pliability of the resfdue and may assist In releasing the 
mechanism. The housing 5 Is provided with pillars 8 of solid material 

25 through the cavity 7 In order to provide regions where Injection ports 2 
can be formed- 

The present Invention Is not restricted for us© In screw pumps and 
may readily be applied to other types of pump such as daw pumps or 
roots pumps. 

30 It Is to be understood that the . Ibregofng represents just a few 

' embodiments of the invention^ others of which will no doubt occur to the 
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skilled addressee without departing from the true scope of the invention 
as" defined by the claims appended hereto. 
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1. A pump comprising; 
at Jeast one rotor; 
a stator> and 

5 a housing enclosing the rotor, the housing comprising at least one 

port, the at least one port extending through the housing to enable 
delivery of a fluid onto a surface of the at least one rotor. 

2 A pump according to any daim 1, wherein the housing comprises a two 
skinned wall, a cavity being fonmed between an Inner skin and an 
10 outer skin of the wall, through which. In use, a liquid may be passed. 

3. A pump according to claim 2, wherein the inner U of the housing acts 
as the statoF/ in use. 

4. A pump according to any preceding claim, wherein the at least one 
port is located downstream of an Inlet portion of the at least one rotor. 

15 5. A pump according to any preceding claim, wherein a plurality of ports 
are provided, these ports being located In an array substantially in 
alignment wSth the centreline of the pump. 

6. A pump according to any preceding claim, wherein at least one of the 
U ports Includes a nozzle through which, in use, fluid is sprayed. 

2D 7. A pump according to claim 6, wherein the nozzle Is Integrally formed 
within the port. 

8. A pump according to any of the preceding claims, further comprising: 

a supply of fluid; and 

a means for conveying the fluid to the ports for delivery to the at 
25 least one rotor. 

9. A pump according to claim 8, wherein the fluid is a liquid. 

10. A pump according to claim 8 or claim 9, Wherein the fluid is a solvent 
for dissolving residue collected on the rotor when the pump is in use. 
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tl.A pump according to claim 3, wherein the fluid Js steam, 

12<A pump according to any preceding claim, wherein the pump Is a screw 
pump comprising two threaded rotors. 

13. A screw pump according to da?m 12, wherein the at least one port Is 
5 located after the first two complete turns of thread of the rotors from 

the Inlet end of the rotors. 

14. A pump according to any of claims 1 to 11, wherein the pump Is a daw 
pump. 

15. A pump according to any of claims 1 to 11, wherein the pump is a 
10 ^ roots pump. 

16. A method for managing deposits within a pump mechanism, the 
method comprising the step of: 

delivering fluid into the pump, the fluid suitable for dissolving^ 
diluting or otherwise disengaging deposits which have accumulated 
15 on the Internal working surfaces of the pump. 

17. A method according to claim 16, wherein the delivery step occurs at 
predetermined Intervals during operation. 

18. A method according to claim 16, further comprising the steps of: 

(a) monitoring the performance of the pump by measuring at least 
20 one of the group of rotor speed, power consumption, volumetric gas 

flow ratef ' " " " " * " 

(b) determining the accumulation of deposits on the Internal 
working surfiaces of the pump, using at least one parameter from 
step (a); 

25 (c) calculating a fluid flow rate required to compensate for the 

accumulation of deposits as calculated In step (b); and 
(d) adjusting the flow rate of fluid being delivered to the rotor to 
reflect the calculated value from step (c). 
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19 A method for managing deposits within a pump mechanism by 
mtmducing fluid suitable for dissolving, diluting or ofii^rwlse. 
disengaging deposits which have accumulated on the Internal woridng 
surfaces of the pump, the method comprising the steps of: 
5 (a) monitoring the performance of the pump by recondlng at least 

one of the group of rotor speed, power consumption, volumetric gas 
flow rate; 

(b) calculating the rate of accumulation of deposits on the internal 
woridng surfaces of the pump, using at least one parameter from 

10 step (a); 

(c) calculating a fluid flow rate required to compensate for the 

accumulation of deposits as calculated In step Cb); and 
Cd) efl^ectlng an adjustment of the flow rate of fluid being delivered 
to the rotor to reflect the calculated value from step Cc). 

15 20.A method according to claim 16, wherein the pump Is Inoperative as 
the fluid Is delivered, the method further comprising the step of: 

applying torque to ttie rotora of the pump to overcome any 
remaining Impeding force. 

■ ■ 21.A method according to claim 20, further comprising the steps of: 
20 ■ introducing a thermal fluid Into a cavity provided within the housing 

of the pump, the cavfty encircling the rotor components; and 
heating the thermal fluid In the cavity to raise the temperature of 
the fluid and the deposits sufficiently to release the deposits prior to 
the torque applying step. 

25 22.A computer program which, when installed on a computer, causes the 
computer to perform the method of claim 19. 

23. A computer readable carrier medium which carries a computer 
program as claimed In claim 22. 

24. A computer readable carrier medium according to claim 23, wherein 
30 the medium Is selected from; a floppy disk, a CD, a minl-disc or digital 

tape. 
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A pump comprises at least one rotor 1, a stater 5 and a hdjaslng 5, 
the mtor 1 being enclased by the housing 5. The housing 5 comprises at 
least one port 2 extending through the housing 5 to enable delivery of a 
fluid directly onto a surface of the at Eeast one rotor 1. 



(Fig. 1) 
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